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In This IssueFrom Muscle Health to Mental Health
PAGE 33
Physical exercise has a positive effect in the treatment of patients with depression. Now
Aqudelo et al. show that the effect of exercise in mood is mediated by changes in the kynur-
enine pathway of tryptophan degradation in the skeletal muscle. Exercise increases the
conversion of kynurenine to kynurenic acid, a metabolite that cannot cross the blood-brain
barrier, reducing the kynurenine burden in the brain and protecting against stress-induced
changes associated with depression.
When the Brain Ditches Strategy
PAGE 21
Many decisions are based on strategic thinking and cues from the environment, but could
some bemade randomly when predictive power is negligible? Tervo et al. demonstrate that
rats switch into a ‘‘stochastic’’ decision-making mode when their attempts to make stra-
tegic choices in a reward-seeking game fail. Circuit perturbation experiments suggestthat noradrenergic input into a brain area implicated in model encoding, the anterior cingulate cortex, determines whether
behavioral choices are guided by predictive modeling or stochastic selection.
Teaching Old TFs New Tricks
PAGE 58
Evolution of new gene regulatory networks requires transcription factors (TFs) to bind distinct DNA targets. To understand
how the diverse DNA specificities of TFs evolved, McKeown et al. used phylogenetic, protein engineering, and biophysical
assays to interrogate the mechanisms by which steroid hormone receptor family diverged to recognize distinct DNA
sequences. New specificity evolved mainly through changes in unfavorable DNA-protein interactions; permissive mutations
that nonspecifically improved binding affinity and cooperativity were also required.
Game of Glycans
PAGE 69
The HIV envelope glycoprotein (Env) is covered with self-glycans that help to shield it from recognition by the human immune
system. Garces et al. show how a very potent family of HIV broadly neutralizing antibodies develops different strategies to
counteract the glycan shield and neutralize the virus. These structural features provide a rational basis for engineering
adequate immunogens for HIV vaccine candidates.
Oiling Lymphocytes with a RAG
PAGE 94
Recombination-activating genes (RAG) assemble a diverse set of antigen-recognition receptors in T and B cells. Karo et al.
now report a new function for RAG proteins, outside of antigen receptor generation, during the ontogeny of innate lympho-
cytes. RAGpromotes cellular fitness and resistance toDNAdamage, protecting the cells during episodes of rapid proliferation
or cellular stress that happen later in life.
Search and Rescue for Telomere Maintenance
PAGE 108
The Alternative Lengthening of Telomeres (ALT) pathway maintains telomeres through a recombinogenic mechanism. Cho
et al. show that a DNA double-strand break response at ALT telomeres triggers long-range directional movement and inter-
chromosomal telomere synapsis. Through direct visualization of homology searches in
mammalian cells in real time, this study provide insight into a specialized homologous
recombination mechanism involved in telomere maintenance.Lighting Up Melatonin’s Ancient Function
PAGE 46
Melatonin is a hormone best known for sleep regulation in vertebrates (sleep control), but it
is evolutionarily ancient with unclear ancestral functions. Tosches et al. find that, in marine
plankton, melatonin acts downstream of ambient light photoreceptors to control vertical
swimming behavior by modulating the electrical activity of motoneurons at night. The find-
ings provide insight into the evolution of circadian behavioral states.Cell 159, September 25, 2014 ª2014 Elsevier Inc. 1
Re-vitD-ilizing Chemo for Pancreatic Cancer
PAGE 80
The conversion of quiescent pancreatic stellate cells to activated ones drives
the severe stromal reaction that is thought to facilitate pancreatic tumor growth,
progression, and resistance to chemotherapy. Sherman et al. discover that the
vitamin D receptor acts to transcriptionally reprogram activated stellate cells to-
ward quiescence and consequently sensitizes the stroma to conventional
chemotherapy, thereby promoting life span extension in pancreatic cancer.
Sestrins Handcuff Rags
PAGE 122
In response to nutrients, Rag GTPases recruit mTORC1 to the lysosome to be
activated. Peng et al. now show that Sestrins inhibit mTORC1 signaling by pre-
venting GDP dissociation from Rags. In Sestrins-deficient mice, mTORC1
signaling regulation is uncoupled from nutrient status. In addition, a peptide in-
hibitor of Sestrins suppresses mTORC1 activation in cultured cells, which
opens up new avenues for the development of mTORC1-specific inhibitors.Circle Up, Alu All!
PAGE 134
Where do circular RNAs come from? Zhang et al. demonstrate that exons become circularized dependent on flanking intronic
complementary sequences and that exon circularization efficiency is regulated by the competitive RNA pairing. Multiple cir-
cular RNA transcripts can be generated from a single gene due to various pairings between inverted Alu repeats. These find-
ings extend the complexity of mammalian posttranscriptional regulation.
Prostate in a Dish
PAGE 163 and PAGE 176
Organoid technology is apowerful approach for studying stemcell functionanddiseaseprogression.Karthauset al. nowderive
prostateorganoids fromsinglehuman luminal andbasal cells, providingdirect evidence for thepresenceof a luminal progenitor
cell in the humanprostate.Gaoet al. apply this technology topatientswith prostate cancer and recapitulate thephenotypic and
molecular diversity of the disease in organoid culture, paving the way for further mechanistic and therapeutic explorations.
RNA Matchmaking
PAGE 188
Intermolecular RNA-RNA interactions are used by many noncoding RNAs (ncRNAs) to achieve their diverse functions, but
identifying these interactions de novo is challenging. Engreitz et al. present amethod to comprehensivelymapRNA-RNA inter-
actionsandshow that twoncRNAs,U1snRNAandMALAT1, interactwith nascent pre-mRNAs throughdistinct targetingmech-
anisms. The approach is compatible with low abundance RNAs as well, offering a valuable tool for probing ncRNA function.
Fly Decoder Ring for Human Disease
PAGE 200By combining data sets from a screen for genes regulating development, func-
tion, and maintenance of the nervous system in Drosophila with human exo-
some sequences of families with unsolved Mendelian diseases, Yamamoto
et al. identify several previously uncharacterized disease-associated mutations
in humans affecting neurodevelopment. This bidirectional synergism between
fly genetics and human genomics could potentially facilitate the functional
annotation of evolutionarily conserved genes involved in human health.
Pseudouridylated Transcriptome
PAGE 148
Pseudouridine (J) is the most abundant RNA modification. To investigate the
extent, context, and function of this modification, Schwartz et al. develop
J-seq for transcriptome-wide pseudouridine mapping. They detect novel sites
in human and yeast mRNAs—many induced in yeast heat shock—and identify
conserved pseudouridine synthases. Reduced pseudouridine also appears to
be a feature of the rRNA and telomere-associated TERC of patients with syn-
thase mutations.Cell 159, September 25, 2014 ª2014 Elsevier Inc. 3
